
GLOBAL CONTROL REGISTER

RESET SELECTION
TIMEBASE PRESCALER

COMPARATOR
PRESCALE SYNC EVENT

BOOSTER RESET

PRESCALER SYNC
EVENT REGISTER

EVENT COMPARATOR

LOCATION
TO THE CORRESPONDING  MASK RAM

EVENTS ARE ENABLED BY WRITING A ONE

the bus controls the ram address
all events are disabled when 

INDIVIDUAL CHANNEL
EVENT PULSES

1Mhz timestamp clock derives from 40Mhz xtal if
TCLK not present.

TIMEBASE SELECTION

TIMEBASE PRESCALERS

T7T6T5T4T3T2T1CHANNEL COUNTER (1 OF 8)T0

REGISTER DECODES
COUNTER CONTROL

 WR & 01:0x0100-0x01FF 

 WR & 01:0x0000-0x00FF
TEV MASK RAM DECODE

Delay

Cleanup

Cleanup

the current burst plays out.
COUT blocks further triggers until

Cleanup
DW 01 0130

DW 01 0138

DW 01 0100

DW 01 0108

DW 01 0110

DW 01 0118

BURST DMA
Takes 1 to 65535 100usec frames when triggered
by a TCLK event

10M
10K

Frame count register

Frame counter

Timebase divider is reset by the trigger

c177@180 EXT_TRIG INPUT

c177@39 /MS0 INPUT

c177@207 /DSP_WR INPUT

c177@206 /DSPRD INPUT

c177@208 /IOMS INPUT

A[17..0] INPUT

c177@67 XTAL_40MHZ INPUT

c177@65 EXT_10MHZ INPUT

c177@63 TCLK_CD INPUT

c177@80 /RST INPUT

c177@79 TCLK INPUT

c177@75 80NS INPUT

c177@74 60NS INPUT

D[15..0] INPUT

c177@86/T0_OUTOUTPUT

c177@1031MHZOUTOUTPUT

c177@126/TCLK_DMAOUTPUT

c177@149/ARM_COUTPUT

c177@147/ARM_AOUTPUT

c177@148/ARM_BOUTPUT

c177@87/T1_OUTOUTPUT c177@88/T2_OUTOUTPUT c177@89/T3_OUTOUTPUT c177@90/T4_OUTOUTPUT c177@92/T5_OUTOUTPUT c177@93/T6_OUTOUTPUT

c177@94 /T7_OUT OUTPUT

c177@68GATE1OUTPUT c177@69GATE3OUTPUT c177@70GATE5OUTPUT

c177@71 GATE7 OUTPUT

c177@102 LEMO_1MHZ OUTPUT

c177@125/TCLKTIMROUTPUT

c177@101 LEMO_10MHZ OUTPUT

c177@83 TCLK_OUT OUTPUT

c177@64 EVT OUTPUT

c177@142/TRIGCOUTPUT

c177@144/TRIGAOUTPUT

c177@143/TRIGBOUTPUT

c177@73 TOUT OUTPUT

LPM_ADDRESS_CONTROL="UNREGISTERED"
LPM_FILE=
LPM_INDATA="UNREGISTERED"
LPM_NUMWORDS=256
LPM_OUTDATA="UNREGISTERED"
LPM_WIDTH= 8
LPM_WIDTHAD=8

data[]
address[]

we

q[]

LPM_RAM_DQ

WIDTH=8

result[]
datab[]

sel

dataa[]
0

1

BUSMUX

F A

111:24a  9-05-2006
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LPM_AVALUE=
LPM_DIRECTION="UP"
LPM_MODULUS=10
LPM_SVALUE=
LPM_WIDTH= 4
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cout

LPM_COUNTER

LPM_AVALUE=
LPM_DIRECTION="UP"
LPM_MODULUS=1000
LPM_SVALUE=
LPM_WIDTH=10
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cout

LPM_COUNTER

LPM_AVALUE=
LPM_DIRECTION="UP"
LPM_MODULUS=5
LPM_SVALUE=
LPM_WIDTH= 3

cout

LPM_COUNTER

LPM_AVALUE=
LPM_DIRECTION="UP"
LPM_MODULUS=
LPM_SVALUE=
LPM_WIDTH=16
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cout
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LPM_AVALUE=
LPM_DIRECTION="UP"
LPM_MODULUS=10
LPM_SVALUE=
LPM_WIDTH= 4
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cout

LPM_COUNTER

LPM_AVALUE=
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CHAIN_SIZE=
LPM_PIPELINE=
LPM_REPRESENTATION="UNSIGNED"
LPM_WIDTH= 8
ONE_INPUT_IS_CONSTANT="NO"

dataa[]
datab[]

aeb

LPM_COMPARE

CHAIN_SIZE=
LPM_PIPELINE=
LPM_REPRESENTATION="UNSIGNED"
LPM_WIDTH= 8
ONE_INPUT_IS_CONSTANT="NO"

dataa[]
datab[]

aeb

LPM_COMPARE

CHAIN_SIZE=
LPM_PIPELINE=
LPM_REPRESENTATION="UNSIGNED"
LPM_WIDTH= 8
ONE_INPUT_IS_CONSTANT="NO"

dataa[]
datab[]

aeb

LPM_COMPARE

CHAIN_SIZE=
LPM_PIPELINE=
LPM_REPRESENTATION="UNSIGNED"
LPM_WIDTH= 8
ONE_INPUT_IS_CONSTANT="YES"

dataa[]
datab[]

aeb

LPM_COMPARE

CHAIN_SIZE=
LPM_PIPELINE=
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LPM_WIDTH= 8
ONE_INPUT_IS_CONSTANT="NO"
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LPM_WIDTH=16

data[] result[]
LPM_INV

LPM_AVALUE=
LPM_WIDTH=16

aclr

data[]
gate

q[]

LPM_LATCH

PRESCALE_SYNC_EVTD[7..0]
/GCTLLD
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XTRIG
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D[7..0]
/PSELD

BR_EVT
BR[7..0]
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TEV_EVT_WR
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the bus controls the ram address
all events are disabled when 

T0 T1 T2 T3 T4 T5 T6 T7

LOCATION
TO THE CORRESPONDING  MASK RAM

EVENTS ARE ENABLED BY WRITING A ONE

GLOBAL CONTROL REGISTER

PRESCALER SYNC
EVENT REGISTER

BOOSTER RESET
EVENT COMPARATOR

PRESCALE SYNC EVENT
COMPARATOR

EVENT PULSES
INDIVIDUAL CHANNEL

TIMEBASE PRESCALERS

TIMEBASE SELECTION

RESET SELECTION
TIMEBASE PRESCALER

CHANNEL COUNTER (1 OF 8)

1Mhz timestamp clock derives from 40Mhz xtal if
TCLK not present.

COUNTER CONTROL
REGISTER DECODES
 WR & 01:0x0100-0x01FF 

TEV MASK RAM DECODE
 WR & 01:0x0000-0x00FF

c177@65 EXT_10MHZ INPUT

c177@207 /DSP_WR INPUT

c177@206 /DSPRD INPUT

c177@39 /MS0 INPUT

c177@208 /IOMS INPUT

A[17..0] INPUT

c177@63 TCLK_CD INPUT

c177@67 XTAL_40MHZ INPUT

c177@180 EXT_TRIG INPUT

c177@74 60NS INPUT

c177@75 80NS INPUT

c177@80 /RST INPUT

c177@79 TCLK INPUT

D[15..0] INPUT

c177@102 LEMO_1MHZ OUTPUT

c177@71 GATE7 OUTPUT
c177@126/TCLK_DMAOUTPUT

c177@125/TCLKTIMROUTPUT

c177@142/TRIGCOUTPUT

c177@143/TRIGBOUTPUT

c177@144/TRIGAOUTPUTc177@147/ARM_AOUTPUT

c177@148/ARM_BOUTPUT

c177@149/ARM_COUTPUT

c177@1031MHZOUTOUTPUT

c177@94 /T7_OUT OUTPUT

c177@83 TCLK_OUT OUTPUT

c177@101 LEMO_10MHZ OUTPUT

c177@64 EVT OUTPUT

c177@70GATE5OUTPUTc177@68GATE1OUTPUT c177@69GATE3OUTPUT

c177@87/T1_OUTOUTPUT c177@93/T6_OUTOUTPUTc177@92/T5_OUTOUTPUTc177@90/T4_OUTOUTPUTc177@89/T3_OUTOUTPUTc177@88/T2_OUTOUTPUTc177@86/T0_OUTOUTPUT

c177@73 TOUT OUTPUT

LPM_ADDRESS_CONTROL="UNREGISTERED"
LPM_FILE=
LPM_INDATA="UNREGISTERED"
LPM_NUMWORDS=256
LPM_OUTDATA="UNREGISTERED"
LPM_WIDTH= 8
LPM_WIDTHAD=8

data[]
address[]

we

q[]

LPM_RAM_DQ

WIDTH=8

result[]
datab[]

sel

dataa[]
0

1

BUSMUX

F A
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HRM-II IP177
Fermilab
Paul Kasley

TITLE

COMPANY
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SIZE NUMBER REV

DATE SHEET OF
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LPM_AVALUE=
LPM_DIRECTION="UP"
LPM_MODULUS=10
LPM_SVALUE=
LPM_WIDTH= 4
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cout

LPM_COUNTER

LPM_AVALUE=
LPM_DIRECTION="UP"
LPM_MODULUS=5
LPM_SVALUE=
LPM_WIDTH= 3

cout
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LPM_AVALUE=
LPM_DIRECTION="UP"
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LPM_SVALUE=
LPM_WIDTH= 4
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CHAIN_SIZE=
LPM_PIPELINE=
LPM_REPRESENTATION="UNSIGNED"
LPM_WIDTH= 8
ONE_INPUT_IS_CONSTANT="YES"

dataa[]
datab[]

aeb

LPM_COMPARE

CHAIN_SIZE=
LPM_PIPELINE=
LPM_REPRESENTATION="UNSIGNED"
LPM_WIDTH= 8
ONE_INPUT_IS_CONSTANT="NO"

dataa[]
datab[]

aeb

LPM_COMPARE

CHAIN_SIZE=
LPM_PIPELINE=
LPM_REPRESENTATION="UNSIGNED"
LPM_WIDTH= 8
ONE_INPUT_IS_CONSTANT="NO"

dataa[]
datab[]

aeb

LPM_COMPARE

CHAIN_SIZE=
LPM_PIPELINE=
LPM_REPRESENTATION="UNSIGNED"
LPM_WIDTH= 8
ONE_INPUT_IS_CONSTANT="NO"

dataa[]
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aeb

LPM_COMPARE
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/DAV is 100ns low pulse that occurs after data is transferred to the 
holding register and if the received parity is good.

The holding register is loaded
when count=8

events. CLRs is set up at count=9.
The counter is held clear between
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One CRL4 output will be used for global EXT TRIG PRESCALE SYNC ENABLE

Width Counter

bypasses the INT/EXT mux

SW_TRIG is always enabled and it

Leading edge det.

before it gets here.

EXT_TRIG must be processed for leading edge

PULSE WIDTH REGISTER

CHANNEL CONTROL REGISTER

PULSE DELAY REGISTER

ENABLE TIMER is actually
"enable trigger"

Delay Counter LPM_AVALUE=
LPM_DIRECTION="DOWN"
LPM_MODULUS=
LPM_SVALUE=
LPM_WIDTH=16

sload

cnt_en

data[]

al
oa

d

eq[]

cout

LPM_COUNTER

LPM_AVALUE=
LPM_DIRECTION="DOWN"
LPM_MODULUS=
LPM_SVALUE=
LPM_WIDTH=16

sload

cnt_en

data[]

cout

LPM_COUNTER

AND3

AND3

AND3

AND3

OR4

EXT_TRIG INPUT

/CTRLD INPUT

EVT_TRIG INPUT

BR_TRIG INPUT

CHAIN_TRIG INPUT

/SW_TRIG INPUT

1MHZ INPUT

10MHZ INPUT

100KHZ INPUT

10KHZ INPUT

/DLYLD INPUT
D[15..0] INPUT

/WIDLD INPUT

LPM_AVALUE=
LPM_FFTYPE=
LPM_SVALUE=
LPM_WIDTH=16

q[]

data[]

LPM_FF

LPM_AVALUE=
LPM_FFTYPE=
LPM_SVALUE=
LPM_WIDTH= 8

q[]

data[]

LPM_FF

LPM_AVALUE=
LPM_FFTYPE=
LPM_SVALUE=
LPM_WIDTH=16

q[]

data[]

LPM_FF
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/DLY_OUTOUTPUT
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CRL4

W[15..0]

D[15..0]

D[15..0]D[15..0]

DLY[15..0]

DLYEQ[15..0]

CRL5

CRL6

10MHZ

CRL0

CRL7

CRL3

CRL2

CRL1

CRL[7..0]

D[7..0]

10MHZ

DLYEQ1




